Quasi-affine Kac-Moody algebras is a special class of indefinite type of Kac-Moody algebras. In this paper, a family of quasi-affine Kac-Moody algebras (1) 2 QAC is considered. These quasi-affine algebras are realized as a graded Lie algebra of Kac-Moody type. Using the homological and spectral sequences theory homology modules upto level three are computed and a study on the structure of these algebras is undertaken. The classification of Dynkin diagrams for a particular family of (1) 2 QAC is also given.
Introduction
Kac-Moody Lie algebras is one of the rapidly growing fields of mathematical research due to the interesting connections and applications to various fields of Mathematics and Mathematical Physics, Combinatorics, Number Theory, Non-linear differential equations, etc. Among the broad classification of Kac Moody algebras into finite, affine and indefinite types, a lot of work has been carried out for the finite and affine type of Kac-Moody algebras, whereas a deeper study on the structure of indefinite Kac-Moody algebras is yet to be given completely.
Understanding the structure and determining the multiplicities of roots, explicitly for indefinite Kac-Moody algebras is still an open problem. In [2] , Feingold and Frenkel computed level 2 root multiplicities for the hyperbolic Kac-Moody algebra (1) 1 HA . Kang([5] - [8] ) studied the structure and obtained the multiplicities for roots upto level 5 for HA . In [12] Sthanumoorthy and Uma Maheswari introduced a new class of indefinite type, namely extended -hyperbolic Kac -Moody algebras. In ( [11] , [13] , [15] ), determined the multiplicities of roots for specific classes of extended-hyperbolic Kac-Moody algebra ( and determined the structure of the components of the maximal ideal upto level 3. In [19] , Uma Maheswari introduced another class of indefinite type, the quasi-affine Kac Moody algebras and studied about the Dynkin diagrams and properties of roots and obtained a realization for the quasi-affine family QAG2 (1) In this work, we are going to consider a class of a Quasi-Affine indefinite type of Kac-Moody algebra ( 
1) 2
QAC ; We give a classification of Dynkin diagrams of (1) 2 QAC . We then give a realization for a specific class of 
Preliminaries
We recall some preliminary definitions and results on Kac-Moody algebras and for further details one can refer to Kac [4] and Wan [20] .
Definition 2.1 [10] : An integer matrix
Matrix (abbreviated as GCM) if it satisfies the following conditions: (i) aii = 2  i =1,2,….,n ; ii) aij = 0
Let us denote the index set of A by N = {1,…, n}. A GCM A is said to decomposable if there exist two non-empty subsets I, J  N such that I  J = N and aij = aji = 0  i I and j J. If A is not decomposable, it is said to be indecomposable. Definition 2.2 [4] : A realization of a matrix
where l is the rank of A, H is a 2n -l dimensional complex vector space, 
The Kac-Moody algebra g(A) has the root space decomposition 
Lie algebra generated by V  (respectively, V); Gn (respectively, G-n) for n > 1 is the space of all products of n vectors from V  (respectively V). Then and I are all graded ideals of G and I is the maximal graded ideal trivially intersecting the local part 
Proposition 2. 11 [1] : The matrix C has rank 2n -l and C is symmetrizable. We now recall the definition of homology of Lie algebra (Garland and Lepowsky ) and Hochschild-Serre spectral sequence (Kang et al. ) .Let V be a module over a Lie algebra G. Define the space Cq (G, V) for q > 0 of q -dimensional chains of the Lie algebra G with coefficients in V to be 
is the free Lie algebra generated by the subspace G1 and 
In also has a similar module structure and we have the induced module structure of the homogeneous subspaces Ln, Jn. Then we have the following theorem proved by Kang.
Theorem 2.12 [5] : There is an isomorphism of g (A) -modules
is an ideal of G generated by the subspace Ij. We consider the quotient algebra L (j) = G/I (j) . Let N is the root system of gs. Let 
QAC
In this section, we first define the quasi-affine indefinite Kac Moody algebra associated with . QAC ( 
1) 2
We give the classification of Dynkin diagrams associated with this quasi-affine family . QAC ( 
We then determine the structure of indefinite, quasi affine class , , ,
we obtain a total of 9 × 9 × 9 = 729 possible connected Dynkin diagrams associated with QAC2 (1) . In the next section, we are going to consider a particular family belonging to this quasi affine class and study the structure of the graded components of the maximal ideal.
By our definition, we note that the fourth vertex added must be connected to each of the three vertices in the affine diagram C2 (1) Fixing one possible edge for the first link i.e. 1, there are 9 possibilities each for the other two links. We concentrate only on the connected Dynkin diagrams. Therefore, we obtain a total of 9 × 9 × 9 = 729 possible connected Dynkin diagrams associated with QAC2 (1) . In the next section, we are going to consider a particular family belonging to this quasi affine class and study the structure of the graded components of the maximal ideal. 
Realization for
and L is a symmetrizable Kac-Moody algebra of Quasi-affine type associated with the GCM C (Proposition 2.11). Thus we have given the realization for this quasi affine family as a graded Lie algebra of Kac Moody type.
Next to understand the structure of these Kac Moody algebras, we apply the spectral sequences and homological techniques developed be Benkart, et.al. [1, 5] . First, we compute the homology modules of the Kac-Moody algebra for . QAC ( 
1) 2
We note that, from the realization of L =
and using the involutive automorphism, it is sufficient to study only about the negative part .
Computation of Homology Modules
Let S = {1, 2, 3}  N = {1, 2, 3, 4}. Let gs be the Kac-Moody Lie algebra of , C (1) 2 which is the subalgebra of QAC2 (1) . Let ΔS + denote the set of positive roots generated by {α1, α2, α3} and -
The only reflection of length 1 in W(S) is r4.
). The reflections of length 2 in W(S) are r4r1, r4r2 and r4r3. r4 r1 (ρ) -ρ = -(1+l) α4 -α1; r4r2 (ρ) -ρ = -(m+1) α4 -α2; r4 r3 (ρ) -ρ = -(n+1) α4 -α3.
The reflections of length 3 in W(S) are: r4 r1r2, r 4 r1r3, r 4 r1r4 (if a.l ≠ 1), r 4r 3r1, r4r 3r2, r 4r3r4 (if n.c ≠ 1) , r4 r2r1, r4 r2 r3, r4 r2 r4 (if m.b ≠ 1);
Similarly by repeated application of Kostant's formula, other homology modules H4 (L-), H5 (L-), H6 (L-) etc. can be computed.
Structure of the components of the Maximal Ideal in
(1) 2
QAC
In this section, we study the structure of the components of maximal ideal upto level 4. Since the ideal I of G is generated by the homological subspace I2, we may write
Using the homological approach and Hochschild -Serre spectral sequences theory together with the representation theory of Kac-Moody algebra, we can determine other components of the maximal ideals in . QAC ( 
1) 2
To determine I -2: Since G_ is free and I_ is generated by the subspace I-2 from the Hochschild -Serre five term exact sequence and using Lemma 2.13 we get,
To determine I -3: We have, . (2) L  coincides with the subspace n  (S) for S = {1, 2, 3} and therefore we can compute ) (L H (2) 3  , using the Kostant formula.
. To determine the structure of I 4:
To find the structure of I 4, we need to find the structure of H3 (L )
and the corresponding spectral sequence
We start with the sequence, 
By comparing levels, we see that we see that 
Conclusion
In this work, we have considered a class of quasi affine Kac-Moody algebra (1) 2 QAC and determined the structure of the components in the graded ideals upto level five. The components of higher level can be computed in a similar manner. This work gives further scope for understanding the complete structure of this indefinite quasi affine algebra and also will help in the determination of the multiplicities of root spaces and weight spaces. 
